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(57)Abstract: 

PURPOSE: To invert an Si surface in the bottom of a 
trench even under any bias conditions, and to form a 
parasitic channel by increasing the first impurity 

29 P- V 

concentration of a first semiconductor substrate being in 
contact with the cut trench in the first semiconductor 
substrate containing a first impurity and isolating an 
element. 

CONSTITUTION: A trench is dug to an Si substrate on 
which an epitaxial layer 2 is shaped, and an N-type 
impurity is doped to Si on the inside of the trench by 
using Pocl3, phosphorus-doped Si02, arsenic-doped 
Si02, etc., as an Si surface except the trench is left as it 
is masked. Si in the trench is insulated by a thin thermal 
oxide film 26, and the trench is buried with non-doped 

polysilicon 27. Polysilicon 27 in the trench and the surface of the Si substrate are oxidized to 
form a thick oxide film 28, and subsequent processes are executed, thus shaping a p+ gate 
29. Accordingly, the threshold of a parasitic MOS transistor can be increased, and channels 
between gates in adjacent elements can be turned OFF at all times even under any bias 
conditions during the operation of an image sensor. 
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ABSTRACT : 

PURPOSE: To invert an Si surface in the bottom of a trench even 
under any 

bias conditions, and to form a parasitic channel by increasing the 
first 

impurity concentration of a first semiconductor substrate being in 
contact with 

the cut trench in the first semiconductor substrate containing a 

first impurity 

and isolating an element. 

CONSTITUTION: A trench is dug to an Si substrate on which an 
epitaxial layer 

2 is shaped, and an N-type impurity is doped to Si on the inside of 
the trench 

by using Pocl<SB>3</SB> , phosphorus -doped SiO<SB>2</SB> , arsenic- 
doped 



8/19/2005, EAST Version: 2.0.1.4 



SiO<SB>2</SB>, etc., as an Si surface except the trench is left as it 
is 

masked. Si in the is insulated by a thin film 

26, and the 

is buried with non-doped polysilicon 27. Polysilicon 27 in 
the trench 

and the surface of the Si substrate are oxidized to form a thick 
oxide film 28, 

and subsequent processes are executed, thus shaping a p<SP>+</SP> 
gate 29. 

Accordingly, the threshold of a parasitic MOS transistor can be 
increased, and 

channels between gates in adjacent elements can be turned OFF at all 
times even 

under any bias conditions during the operation of an 
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